Expression of phospholamban in C2C12 cells and regulation of endogenous SERCA1 activity.
Phospholamban (PLB) is a regulator of the sarcoplasmic reticulum Ca(2+)-ATPase (SERCA2) expressed in cardiac, slow-twitch skeletal, and smooth muscles. Phospholamban is not expressed in the sarcoplasmic reticulum of fast-twitch skeletal muscle, but it can regulate the sarcoplasmic reticulum Ca(2+)-ATPase activity (SERCA1) expressed in this muscle, in vitro. To determine whether phospholamban can regulate SERCA1 activity in its native membrane environment, phospholamban was stably transfected into a cell line (C2C12) derived from murine fast-twitch skeletal muscle. Differentiation of C2C12 myoblasts to myotubes was associated with induction of SERCA1 expression, assessed by Western blotting analysis using Ca(2+)-ATPase isoform specific antibodies. The expressed phospholamban protein was localized in the microsomal fraction isolated from C2C12 myotubes. To determine the effect of phospholamban expression on SERCA1 activity, microsomes were isolated from transfected and nontransfected C2C12 cell myotubes, and the initial rates of 45Ca(2+)-uptake were determined over a wide range of Ca2+ concentrations (0.1-10 microM). Expression of phospholamban was associated with inhibition of the initial rates of Ca(2+)-uptake at low [Ca2+] and this resulted in a decrease in the affinity of SERCA1 for Ca2+ (0.27 +/- 0.02 microM in nontransfected vs. 0.41 +/- 0.03 microM in PLB transfected C2C12 cells). These findings indicate that phospholamban expression in C2C12 cells is associated with inhibition of the endogenous SERCA1 activity and provide evidence that phospholamban is capable of regulating this Ca(2+)-ATPase isoform in its native membrane environment.